The aim of this work was to evaluate the use of scales and "patas" (rooted basal plates) as a complementary measure to the separation of daughter bulbs in Hymenocallis. It was found that both the scales and the basal plate were able to form bulbils in variable number and size per scale or bulb. The scales formed bulbils at the basal end of veins while in the basal plates the bulbils appeared either between scales or on the upper part of the remaining scales. When using rooted basal plates, it was necessary to eliminate its central part to avoid the reappearance of the dominant meristem. Bulbils formed on the basal plates may be separated when the basal plate decomposes. There was wide variation in the number of bulbils formed and their size as well as the posterior growth. The quantitative relations found are illustrated with respective regressions.
INTRODUCTION
The genus Hymenocallis Salisb. is reproduced clonally by offset (Bailey, 1953; De Hertogh and Le Nard, 1993) . However, there is a lack of information on the vegetative propagation in Hymenocallis. Field observations indicated the presence of wide variation in offspring generation. Moreover, some species of the endangered group give offsets but do not produce seeds. Such is the case of H. laevenworthii Standl. a. Steyerm.
Knowledge of basic data on propagation methods will be useful in the formation of commercial plantations, as well as for conservation purposes. High coefficient of bulb reproduction by offspring is a desired attribute for nursery owners. It is a desired characteristic when bulbs are used to form barriers against erosion, where dense clumps of bulbs are needed. However, it is an undesired attribute for pot plants. A low coefficient of offset production by such types should be compensated by forced cloning. Due to late initiation of offset formation by xerophytes compared to meso-hydrophytes, a study of other alternative methods of clonal propagation of the first group was undertaken. The aim of this paper is to report findings on the forced generation of bulbils by scales, rooted basal plates, the variation in cloning by offset and size of plants generated from bulbils.
MATERIALS AND METHODS
Offset formation was studied in one-year-old seedlings of the meso-hydrophytes (accessions H-175, H-247). In this, the whole populations of plants were evaluated for the frequency of offset formation. Seedling bulbs three years old or clonally reproduced were used to study the frequency of offset formed in relation to the size of bulb. The offset formation was considered as the natural way of cloning or propagation.
Forced cloning or vegetative propagation involved adventitious bulbil formation by cutting the bulb transversally into two parts: the upper part of a bulb (correctly an onion) and the rooted basal plate (later named the "pata"), in such a way as to leave 0.5-1.0 cm of external, circumferencial scale basis.
The rooted "patas" were planted in the soil, with their cut surface exposed to the air. This was covered with two to three sheets of newspaper for a few days until the cut surface was dried. Later, the sheets of paper were removed and the "patas" were exposed to diffuse sunlight. The remaining part of a bulb was left on a layer of agrolite in plastic transparent boxes and exposed to daily diffuse sunlight.
To evaluate the dependency factors of the final size of generated plants, adventitious bulbils formed by scales of 10 bulbs were classified into five groups. These groups were planted in plastic bags filled with soil and grown from January to May 2002.
If not otherwise stated, five bulbs were cut per one replication. Five replications were used per treatment. Statistical analysis involved variance analysis, F-test and the use of regressions. In some case non-parametric analytical procedure was used. In the last case the Dunn tests were applied to differenciate the treatment effects.
RESULTS AND DISCUSSION

Visual Observations
Two types of bulbs could be distinguished. One, belonging to the meso-hydrophytes, an evergreen of the leek type (Allium porum) and the second, belonging to the xerophytes, a caducifolius type, similar to edible onion (Allium cepa). Both ecological groups vary in the mass produced annually, which in general is larger in the meso-hydrophyte group.
Variants in Offset Generation
It was found that only in the meso-hydrophytes group did one-year old seedlings produce offsets. In the xerophyte group, the one-or two-year old bulbs, produced from seed, did not produce any offset plants.
Within the one-year-old population of the meso-hydrohytes, a wide variation was present in the capacity for offset production (Fig. 1, Table 1 ). The fact that such variation appeared in the first year of growth of seedlings, in itself, is a very interesting phenomenon. This attribute may appear in both extremes, as either very generous or a very slow. Both extremes are of horticultural interest. A selection with very low offset production would need to be reproduced by forced generation of adventitious bulbils or by seeds.
Bulb cutting for generation of bulbils always resulted in formation of a small number of undersized and undeveloped offsets that normally lacked roots and basal plates. The investigated offset resulted in rooted and foliated plants (Table 2 ). In the case of offset without roots or when the "pata" regenerated the lost "pata" and roots, presented a similar coefficient of mass increase compared to rooted offset plants.
Bulbils Formation by Scales
The number of bulbils formed by scales varied (Table 3 and 4). Formation of bulbils by bulb scales indicates that the basal plate is not a prerequisite. The bulbils were formed always at the terminal of a vein, at the physiological base of a scale. This suggests that the theoretical capacity of a scale to generate bulbils would be equal to the number of veins per scale. This, until now has not been achieved. The inner scales rarely resulted in formation of adventitious bulbils.
Yield of Bulbils per One Bulb
The percent of unproductive bulbs was relatively low. Most bulbs yielded from 21 to 40 bulbils (Table 5 ). The highest number of bulbils from one bulb was 160. This yield was obtained in two harvests.
Bulbil Size Produced by Scales and the Size of Generated Plants
Above ca. 1,000 mg, larger bulbils generated larger plants (Fig. 2) . Bulbils generated by scales should have at least 250 mg, with preference to higher bulbil mass. To bulbils of below 250 mg one should pay attention to prevent infections, planting them in a heat-sterilized soil. Obviously, bulbils with root initials grew faster. The threshold mass of adventitious bulbils to generate roots and to unfold leaves seems to be close to 220 mg. Those below this size should be initially raised using the tissue culture technique.
Bulbil Production by Rooted "Pata"
Rooted basal plates, planted in the soil, produced adventitious bulbils. A difference is evident in the number of bulbils produced between the two accessions and their mass ( Table 6 ).
The bulbils are formed in the area bounded between the scale residues. Initially, bulbils developed abundantly. Sometimes a competition among developing bulbils was evident. In a few cases the reappearance of a centrally located meristem resulted in only one central bulb and a complete suppression of development of adventitious bulbils.
It has been assumed that the central meristem left on the "pata" will reduce or prevent the formation of adventitious bulbils by the "pata". Data suggests the lack of a clear cut competition. This aspect merits further study (Table 7) .
Initially bulbils formed on the "pata" are bound firmly to its surface. To separate them one has to wait until bulbils form their own roots and until the "pata" becomes exhausted and starts to break down freeing the adventitious bulbils. To accelerate the "pata's" breakdown, its surface should be gradually covered with soil once the bulbils are rooted and foliated.
CONCLUSIONS
The forced propagation instead of the natural clonation by offset offers a viable, efficient method of clonal propagation for Hymenocallis.
In Hymenocallis two growth habits are desired, one producing a high number of offset and the second having a very low capacity for offset production. The first group is highly desired in the formation of soil barriers against erosion. The second would be useful for ornamental uses, such as for pot plants, or window and balcony uses. The capacity of bulb scales and rooted "patas" to generate adventitious bulbils constitutes a complementary technique to the propagation by offset.
There is an advantage of bulbils produced by rooted "patas" expressed in rooted and leafed bulbils compared to bulbils formed by bulb scales. Bulbils from scales develop roots slowly, and their leaf unfolding is an even slower process. Using both parts of the bulb secures higher yield of bulbils.
The efficient use of offset depends much on the presence of roots. Offsets with "pata" but without roots resulted in plants of lower size. Table 2 . Regressions of offset mass on the mass of generated plants. 
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